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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a helium 
discliarge display without providing a filter for cutting off 
near infrared discharge to avoid a light loss caused by 
the filter that reduces a manufacturing cost. 
SOLUTION: This Is a plasma display provided with an 
upper substrate 1 1 on which an address electrode 12 is 
formed, dielectric 13 and phosphor 14 coated on a 
bottom surface of the upper substrate 11 , a bottom 
substrate 15 on which a scanning electrode 16 and a 
common electrode 17 are formed, a discharge gas that 
is sealed between the upper substrate 1 1 and the lower 
substrate 15 including pure He, or mix of He of 99.5 vol 
or more, and at least one gas selected among remaining 
composition of Ne, Ar, Kr, Xe, and N2. 
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* NOTICES * 

JFO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While being sealed between the up substrate with which the address electrode was formed, the 
. dielectric and fluorescent substance which were applied to the underside of said up substrate, the lower 
substrate with which the scan electrode and the common electrode were formed, and said up substrate 
and a lower substrate The plasma display characterized by including the discharge gas with which at 
least one gas chosen from Ne, Ar, Kr, Xe, and N2 of a residual presentation was mixed with pure helium 
or helium of 99.5 or more vols, 

[Claim 2] The plasma display according to claim 1 characterized by the pressure of said discharge gas 
being 100 - 760Torr. 



[Translation done.] 



http://www4.ipdLncipi.gojp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl..^ 12/17/2004 



Page 1 of 3 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a plasma display and relates to the plasma display 
which uses the mixed gas of helium (helium) and inert gas (rare gas) as discharge gas in more detail. 
[0002] 

[Description of the Prior Art] A plasma display is equipment which displays an image using a discharge- 
in-gases phenomenon, and the brightness and contrast of an image are good and, moreover, can secure a 
large angle of visibility. By impressing a direct current or an alternating current to an electrode, and 
making gas discharge, said plasma display forms an image, when ultraviolet rays are made to emit and 
said ultraviolet rays make a fluorescent substance emit light. 

[0003] As gas mainly used for said plasma discharge gas, there is mixed gas of a neon (Ne)-xenon (Xe) 
or mixed gas of a (Helium helium)-xenon (Xe), and the content of said Xe is about one to 5 vol% here. 
[0004] When using said mixed gas, since the reaction of Xe is superior, the vacuum ultraviolet radiation 
which had the wavelength of about about 147 - 200nm from this is emitted at the time of impression of 
an electrical potential difference. Therefore, said conventional plasma display is equipped with the 
fluorescent substance which can be excited by ultraviolet rays with the wavelength of 147 to 200 nm. 
[0005] However, although the powerful near infrared ray which had not only ultraviolet rays but the 
wavelength of about 800 to 1,000 nm from said Xe is emitted when using discharge gas, such as said 
Ne-Xe or helium-Xe, this near infrared ray has a possibility of making other peripheral devices which 
operate with remote control malfunctioning. Therefore, a plasma display must possess the filter for 
intercepting said near infrared ray. This filter leading to lifting of the manufacturing cost of a plasma 
display, and reducing the brightness of a screen at least 30% or more is known. Furthermore, when 
using said Ne-Xe discharge gas, the light with yellow or red stronger than Ne gas is emitted, and there is 
a problem that the color purity of a display falls. 

[0006] Furthermore, the discharge property of said Ne-Xe or helium-Xe mixed gas becomes instability 

dramatically as gas pressure increases. 

[0007] 

[Problem(s) to be Solved by the Invention] This invention is accomplished in order to solve the trouble 
by the activity of the mixed gas of said Ne-Xe or helium-Xe, its discharge property is stable, there is 
little bleedoff of the lights, such as yellow or red, and it sets it as the object to offer the discharge display 
which uses the mixed gas of helium-inert gas without bleedoff of a near infrared ray with the 
wavelength of further 800-l,000nm as discharge gas. 
[0008] 

[Means for Solving the Problem] The helium discharge display conceming this invention for attaining 
said object While being sealed between the up substrate with which the address electrode was formed, 
the dielectric and fluorescent substance which were applied to the underside of said up substrate, the 
lower substrate with which the scan electrode and the common electrode were formed, and said up 
substrate and a lower substrate The discharge gas with which at least one gas chosen from Ne, Ar, Kr, 
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Xe, and N2 of a residual presentation was mixed with pure helium or helium of 99.5 or more vols is 
included. 

[0009] Furthermore, it is desirable that the pressure of said discharge gas is 100 - 760Torr. 
[0010] 

[Embodiment of the Invention] As discharge gas of the helium discharge display concerning this 
invention, the gas by which any one gas was mixed with pure helium or 99.5vol(s)% [ which is 
moreover excellent in the discharge property ] helium gase gas at least among Ne, Ar, Kr, Xe, and N2 is 
used, without emitting the near infrared ray of 800-l,000nm wavelength. 

[001 1] Here, although said inert gas and the presentation of N2 are restricted to less than [ abbreviation 
0.5vol% ], this is for suppressing bleedoff of the light and a near infrared ray while guiding efficiently 
bleedoff of the ultraviolet rays by transition of helium element. 

[0012] Drawing 1 is a drawing in which the structure of the helium discharge display by the gestalt of 
suitable operation of this invention is shown. If a drawing is referred to, the address electrode 12 will be 
formed in the underside of the up substrate 11, and sequential spreading of a dielectric 13 and the 
fluorescent substance 14 will be carried out on this underside. Moreover, on the lower substrate 15, the 
scan electrode 16 and the common electrode 17 are formed, and a dielectric 18 and the MgO protective 
coat 19 are applied on it. 

[0013] Cross coupling of said up substrate 1 1 and lower substrate 15 is carried out sealing discharge gas 
in the meantime. Here, said discharge gas is mixed gas which serves as pure helium or 99.5% or more of 
helium gase gas from any one gas at least among Ne, Ar, Kr, Xe, and N2 as mentioned above. If the 
presentation of Ne, Ar, Kr, Xe, and N2 in said discharge gas exceeds 0.5vol(s)%, while brightness will 
fall, since discharge voltage goes up, it is not desirable. 

[0014] Furthermore, the existing fluorescent substance generally known can be used as said fluorescent 
substance 14. 

[0015] actuation of a plasma display with the above structures — setting — said address electrode 12 — 
about 190 — after impressing the pulse voltage of V — said scan electrode and common electrode 17 — 
about 180 - if the altemating voltage of V is impressed, the pure helium gas in the discharge space 20 
between the scan electrode 16 and the common electrode 17 or helium-mixing discharge gas will be in 
the plasma state. Since the presentation of said Ne, Ar, Kr, Xe, and N2 gas is restricted to 0.5vol(s)%, 
while discharge of helium becomes dominance and ultraviolet rays are emitted from this at this time, a 
fluorescent substance 14 will emit light with the emitted vacuum ultraviolet radiation. 
[0016] On the other hand, since the near infrared ray of 800-l,000nm field is hardly emitted from said 
helium, it is not necessary to provide the special filter for intercepting this. In addition, the pressure of 
said discharge gas is preferably made into 760 torrs equal to atmospheric pressure more than about 100 
torr (torr). If it becomes the pressure of 100 torrs or less, luminous efficiency will be low and breakdown 
voltage will go up. On the other hand, there is a possibility that a discharge panel may be transformed, 
by the pressure of 760 torrs or more. 

[0017] The effectiveness of this this invention becomes still clearer through the example of an 
experiment mentioned later below. 

[0018] The discharge gas used in the example of a <example of experiment> book experiment for 
measurement of the light of discharge gas and a near infrared ray spectrum is pure helium gas, helium- 
Ne (10vol%), helium-Ar (0.1vol%), helium-Ar (0.01vol%), and helium-Ne(30vol%)-Xe (5vol%) mixed 
gas. In this example of an experiment, the panel used for measurement of a spectrum was field discharge 
mold structure, and in order to measure the bleedoff luminous intensity in an ultraviolet-rays field with a 
sufficient precision, the quartz plate was used as a measuring plane of a test panel. Under the present 
circumstances, the pressure of said discharge gas is 350 torrs, driver voltage is 230V, and drive 
frequency is 50kHz. 

[0019] The spectrum of helium-Ne (10vol%) mixed gas and drawin g 4 show the spectrum of helium-Ar 
(0.01vol%) and helium-Ne(30vol%)-Xe (5vol%) by the spectrum of helium-Ar (0.1vol%) mixed gas, 
and the spectrum of pure helium gas and drawin g 3 show drawing 5 for drawin g 2 with relative 
intensity, respectively. 
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[0020] As shown in drawing 2 , the spectrum in a pure helium discharge in gases is strong in a 300- 
400nm ultraviolet-rays field, and its luminous intensity is very weak in the light and an infi-ared field. 
[0021] In the graph of drawing 3 , the ultraviolet-rays reinforcement of helium shows that the light by 
Ne, i.e., yellow luminous intensity, is size. Therefore, if the amount of Ne becomes about 0.5vol% in 
helium-Ne mixed gas, since yellow luminous intensity will become very strong, as for the amount of Ne, 
reducing as much as possible is desirable. 

[0022] If drawin g 4 which shows the spectrum of helium- Ar (0.1vol%) discharge gas is referred to, it 
turns out that it is similar to the case where the modality of the spectrum is said pure helium. However, 
if Ar gas is added by helium 0. 1%, it tums out that ultraviolet-rays reinforcement and the reinforcement 
of the light become large. 

[0023] In drawing 5 , a continuous line shows the spectrum of helium- Ar (0.01 vol%), and a dotted line 
shows the spectrum of helium-Ne(30vol%)-Xe (5vol%), respectively. As shown in a drawing, by the 
spectrum of helium-Ar (0.01 vol%) discharge gas, the ultraviolet rays of 389nm wavelength of 
abbreviation and the light of 706nm wavelength of abbreviation appeared strongly. Radiation of such 
ultraviolet rays and the light is based on transition of helium atom. 

[0024] On the other hand, the spectrum of helium-Ne(30vol%)-Xe (5vol%) discharge gas appeared 
strongly on the visible region wavelength of 590nm and 640nm, and the near infrared ray field 
wavelength of 830nm and about 900nm. The light of said 590nm and 640nm wavelength is produced by 
transition of Ne atom, and luminescence of 640nm red light becomes strong as Ne content increases. 
Moreover, the near infrared ray of 830nm and 900nm field is based on transition of Xe atom. 
[0025] Conclusively, compared with the helium-Ne(30vol%)-Xe (5vol%) discharge gas used 
conventionally, it tums out that the light of helium-Ar (0.01vol%) discharge gas and the intensity of 
radiation of a near infrared ray are very weak. 

[0026] Drawin g 6 is the example of an experiment of further others of this invention, and shows the 
brightness which follows the pressure variation of helium-Ar (0.01vol%) discharge gas under a fixed 
electrical potential difference. As a result shows, it tums out that brightness increased with the pressure 
of discharge gas and discharge is stable also by the high voltage force 500 torrs or more. However, if the 
pressure of discharge gas is 760 torrs or more, and there will be a possibility that a discharge panel may 
be transformed and it will become the pressure of 100 torrs or less, luminous efficiency will be low and 
breakdown voltage will go up. 

[0027] Drawin g 7 measures the brightness by the electrical potential difference of the helium-Ne 
(30vol%)-Xe (5vol%) discharge gas (a continuous line illustrates) of a 350-torr pressure, and the 
helium-Ar (0.01vol%) discharge gas (a dotted line illustrates) of a 650-torr pressure. As a resuh of the 
experiment, the brightness of helium-Ne(30vol%)-Xe (5vol%) discharge gas was 122 cd/m2 in 220V, 
and the brightness of helium-Ar (0.01vol%) discharge gas was 123 cd/m2 in 220V. It tums out that the 
brightness of said discharge gas decreases-like proportionally as an electrical potential difference 
decreases. Although discharge became instability and partial luminescence started when the electrical 
potential difference was too low, in the case of helium-Ne(30vol%)-Xe (5vol%) discharge gas, this 
partial luminescence is less than [ 210V ], and, in the case of helium-Ar (0.01vol%) discharge gas, was 
started less than [ 190V]. 

[0028] The brightness of the helium-Ar (0.01vol%) discharge gas of this invention is almost equal to the 
brightness of conventional helium-Ne(30vol%)-Xe (5vol%) discharge gas so that drawing 7 may show. 
[0029] Moreover, in the example of an experiment which is not illustrated, the brightness to pure 
helium, helium-Ar, helium-Ne- Ar, and helium-Ne-Ar-Xe discharge gas was measured. The brightness 
of helium-Ar (0.01vol%) and helium-Ar (0.005vol%) is the highest as a result of an experiment. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to a plasma display and relates to the plasma display 
which uses the mixed gas of helium (helium) and inert gas (rare gas) as discharge gas in more detail. 
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PRIOR ART 



[Description of the Prior Art] A plasma display is equipment which displays an image using a discharge- 
in-gases phenomenon, and the brightness and contrast of an image are good and, moreover, can secure a 
large angle of visibility. By impressing a direct current or an alternating current to an electrode, and 
making gas discharge, said plasma display forms an image, when ultraviolet rays are made to emit and 
said ultraviolet rays make a fluorescent substance emit light. 

[0003] As gas mainly used for said plasma discharge gas, there is mixed gas of a neon (Ne)-xenon (Xe) 
or mixed gas of a (Helium helium)-xenon (Xe), and the content of said Xe is about one to 5 vol% here. 
[0004] When using said mixed gas, since the reaction of Xe is superior, the vacuum ultraviolet radiation 
which had the wavelength of about about 147 - 200nm from this is emitted at the time of impression of 
an electrical potential difference. Therefore, said conventional plasma display is equipped with the 
fluorescent substance which can be excited by ultraviolet rays with the wavelength of 147 to 200 nm. 
[0005] However, although the powerful near infrared ray which had not only ultraviolet rays but the 
wavelength of about 800 to 1,000 nm from said Xe is emitted when using discharge gas, such as said 
Ne-Xe or helium-Xe, this near infrared ray has a possibility of making other peripheral devices which 
operate with remote control malfunctioning. Therefore, a plasma display must possess the filter for 
intercepting said near infrared ray. This filter leading to lifting of the manufacturing cost of a plasma 
display, and reducing the brightness of a screen at least 30% or more is known. Furthermore, when 
using said Ne-Xe discharge gas, the light with yellow or red stronger than Ne gas is emitted, and there is 
a problem that the color purity of a display falls. 

[0006] Furthermore, the discharge property of said Ne-Xe or helium-Xe mixed gas becomes instability 
dramatically as gas pressure increases. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since the helium discharge display by this invention does not almost have 
bleedoff of a near infrared ray, it does not need to possess the filter for intercepting this separately, and a 
manufacturing cost is not only reducible by this, but it does not have optical loss with a filter. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention is accomplished in order to solve the trouble 
by the activity of the mixed gas of said Ne-Xe or helium-Xe, its discharge property is stable, there is 
little bleedoff of the lights, such as yellow or red, and it sets it as the object to offer the discharge display 
which uses the mixed gas of helium-inert gas without bleedoff of a near infrared ray with the 
wavelength of further 800-l,000nm as discharge gas. 
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MEANS 



[Means for Solving the Problem] The helium discharge display concerning this invention for attaining 
said object While being sealed between the up substrate with which the address electrode was formed, 
the dielectric and fluorescent substance which were applied to the underside of said up substrate, the 
lower substrate with which the scan electrode and the common electrode were formed, and said up 
substrate and a lower substrate The discharge gas with which at least one gas chosen from Ne, Ar, Kr, 
Xe, and N2 of a residual presentation was mixed with pure helium or helium of 99.5 or more vols is 
included. 

[0009] Furthermore, it is desirable that the pressure of said discharge gas is 100 - 760Torr. 
[0010] 

[Embodiment of the Invention] As discharge gas of the helium discharge display concerning this 
invention, the gas by which any one gas was mixed with pure helium or 99.5vol(s)% [ which is 
moreover excellent in the discharge property ] helium gase gas at least among Ne, Ar, Kr, Xe, and N2 is 
used, without emitting the near infrared ray of 800-1, OOOnm wavelength. 

[001 1] Here, although said inert gas and the presentation of N2 are restricted to less than [ abbreviation 
0.5vol% ], this is for suppressing bleedoff of the light and a near infrared ray while guiding efficiently 
bleedoff of the ultraviolet rays by transition of helium element. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the helium discharge display by this invention. 
[Drawin g 2] The graph which shows the discharge spectrum of the display which adopted the pure 
helium discharge gas by this invention. 

[Drawing 3] The graph which shows the discharge spectrum of the display which adopted the helium-Ne 
(10vol%) discharge gas by this invention. 

[Drawing 4] The graph which shows the discharge spectrum of the display which adopted the helium- Ar 
(O.lvol%) discharge gas by this invention. 

[Drawing 5] The graph which shows the discharge spectrum of the display which adopted the helium- Ar 
(0.01vol%) discharge gas by this invention, and the display which adopted conventional helium-Ne 
(30vol%)-Xe (5vol%) discharge gas, respectively. 

[Drawin g 6] The graph which shows the brightness change accompanying the discharge pressure of the 
display which adopted the helium- Ar (0.01vol%) discharge gas by this invention. 
[Drawing 7] 
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[Drawin g 6] 
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x©iss!|$tttt^xiKj*sitJip-r*{coni^g(c;FS!£ 

[0007] 

[^Hg^S^^tb .fc -5 i -r-S^j® ] *5^B^{J, MeNe- Xe 
S /cJJHe- Xe©®^;y X©ftffl{c J: 5 raS-^^iK^-r 4 

yi:*{cfijc$nfc«>©Tfto> ]!i!cmi^*issT. nas 

fc«jSje'5:i'DrtI^£©Sitffi*s^Aj: < . 3 p,{C800~i,ooo 
iTi©)«^S i -:)ia55?J^i^©)IScm*i !S t- ^ He- :^rgtt ^X © 

2i^*x?:Sicm;yxi Lz-cisMat- •j.fiscmf'-f xyu-* 

[0008] 

[ss«:)K^i4-r.5fc*©^®] iriasw^afiic-rsfcfe 

©**M{cC^5'MJ'i'AScS7'^xyu-». TKUX 

jfjfiSSii/cTSiJaigi. «?ia±a5»«safTSi5«e©ia 

{CffiftSnSiifeK. |ifi#He. S/c«99.5vol«±©H 
e<!:^^M)?J©Ne. Ar, Kr XeSC>'N,*^6jitftlfcii>^C 
< i 4>— :J©;(/;^*sii^5tifc&ll;</XiiSr^tf. 

( 0 0 0 9 ] S 6K:. BirfaiSC«;(/X©BE**llD0~760To 
rr-C4>SCi*l»*l/lr>. 

[00 10] 

[|6li©iltti©«J8] *«M{C<SSS's <J '^i.Wk^A X 

U -OilkWiTs i 1/ r B , 800~1 , OOOnirggSOjaii^^l- 

l^He*fc«99.5vol%OHe^-X:tfXiNe, Ar. Kr. X 
e, N, ©^. %'}>ts. < 4 <bC>rn*>-0©X/X3!Ujg^3n 

[0 0 1 1 ] ccT. ifie^tt:«/xso;N,©fi^«*^ 

a 5volxWT«:*iJIE3n5*i. cnBHe7cSg©JBi^{cJ: 
S5li1^©)»a*5?!!l$A<^*-r.2>ii*>«:. oltt^a 
0'ia5S^i1-«!©li&ta«:«IA5/cJ6-C*S. 

[ 0 0 1 2 ] H 1 tt. imWi<omws.'mfoj&m.iih 
'^y -^Aam-f •^xyu-©^3i5:7j^-r0®r$>.5. s 
s?:#fis-rn«. ±gp««ii©T®{c»r Kt'xmto 
tm^t n. c ©TfflK:«iimf*i3So'm3fe(*i4*5)B;^ 

[0013] frie±S|5«®ll<i:TSfiiffil5i». ^©ffl 
K:ft^:*fX?:ffi«L./ciStSH*S^$n-5.. CCf. fT 
la&S^XB. B33S©J;^CCiNfi«SHe. S/c«99.5%J|i(± 
©He^-X^tfXiNe. Ar. Kr. Xe, N, © 5 %i!>^C < i 4> 

Hn*^-- :3©;yxiA^e.JS:sti^:yxr*.5. irfa&m 

:</;:^CC*5l^.5Ne. Ar. Kr. Xe. N,©ifflfiX*J0.5vol5<?ra 
©•C*fiiL<)&l». 

[0 0 1 4 ] MK. Blria«:)fet*i4<t -fl3«:*a6 
n-ct,».5@is©m^ft*ifieffl-cif 

[0015] Ufa© J: ts.W&k i>r>-^v X vf' a 7. 
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mi7t<D!&<Dmmmm2o(iC^i>P&meii::^ t feme- & 

[0016] — 9rrfBHe;&^e>800^1,OOOninSJ|J©3a* 10 

mMiJ^(OmMmv)0V-)\^ (torr) 

<\t. i^m£tmb\^^7^^V-Mctho 100 h 

[0017] iptf^ti^mmnmrny-xi^mifxi^ 
[0018] <mmm>^mmmxWL's.i^:^mm:t 20 

tijffi^He;^;^. He-Ne(10vol50. He-Ar(0.1VDl%). He 
-Ar(0.01vol90RCKHe-Ne (30vol%) -Xe (5vol%) 

g^;^/y^'C^>6o *ll^^^c:fot^r. :^^^V)\^<Dm% 

|gibJaigiK»50kHz-c4>^>o 

[00 1 9] ia2«. JlSfiW^He^f:^©;^^^ h;k EI3» 30 
He-Ne (10vd1%) U^i^^OTs-^^ h;I/. 04tiHe-A 
r (O.lvol%) U^i}:^(Oy^^^ 05«He-Ar 

(0.01vol%) iHe-Ne(30vol%) -Xe (5vol%) OX 

^ X ^ ^ h 300- ^o()ndDm9\-mmx^ < . piia^fe 

[0 0 2 l]m30^vyX[t. HeCOSIJI-iSSSK J: 0 Ne 

fiEor. He-NcsiB^^fXCCfcliTNetDfi^O. 40 

[0022] He-Ar(0.1vol?Offi(^^XOX^i7 

[0 0 2 3] 05tC*5Cir. ^j^t3:He-Ar (O.Olvolx) 
0X^^h;b*. "^.SiiHe-Ne (30vol%) ~Xe(5vDl 

96) (Dx-^ii^ hiu^r-en-ens^-r, Hffitc^-ri^tc, h so 
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e-Ar (0.01vol%) &m;^X(DX^^ h ;l/t?^*aS389nmift 

[0 024] — He-Ne (30vol%) -Xe ( 5vol%) fit 
Sr^fXOX-^^ hJl'«590hm. 640nmO oj^aaij^g i 83 
Onm. 900ninififi§Oia95^i4i^$Ii|{iggr^<^n/c„ mi IS 
590nm. 640r¥riigS<D^{iNell^ CDS^CC J: 0 * D i t> O 

Omtifim<fJih. tfc. 830nnk 900nirtSl^©fi*J1^jS 

[0 02 5] itelSS^k:. He-Ar (0.01vol%) WiMtf^^O) 

/cHe-Ne {30vo^%) -Xe (5vd1%) jjSH^XCCtb^ffi* 
Xm\^^Ctf)^S^i)^i, 

[ 0 0 2 6 ] 06«. 6^Cf|fe<0*RWC*-:> 

— ^SilT^CHe-Ar (0.01vol%) Wi^i^ :^<DEJ3^ 

m:^:^<DKt}(fCj:-yxmab. ^ooh- )IIU±o:>M&Ji 
xi^wmf)^?iMbX{.>ictf)if^f)^i>. bt^b. Wimn 

3n€>jatiJ5)^*»3. hbxoov-)my<DS.ti^cui> 

[0 02 7]|g7«. 350h-;UE^(DHe-Ne (30vol 
%) -Xe (5vol%) ftm:VX (JUiar07n) i650h-;U 
E:^CDHe-Ar (0.01vol%) iSm^^/X (,>=^.)^r0^) OS 
E^Ccl:€)»g^«'JSL/c*)CD'C$>^o jlKOifell. He- 
Ne (30vol%) -Xe (5vol%) WMiJ T.OMmtllQrX^'ni 
cd/m'r*»3. He-Ar (O.Olwlx) fifcS:tfX(D»K«220 

vri23cd/m'r^'^/Co mffB]!Sm:^xo»a{iSE3&^i^ 

CCDgP^^7lctiHe-Ne (30vol%) -Xe (5vol%) ]K 
li;^XOJi^210VtlT'C. ^UrHe-Ar (O.Qlvol%) & 
m:^/XOii^l90Vfe^T'C*5C o/c, 

[0 02 8] 07 7&i653^?!?^^<J:^&C. *^?30He-Ar 

(0.01vo1%) gC^:^XOj^S&Jfie*OHe-Ne (30vol%) 
-Xe (5vol?6) &S:tfX<Daaitia^Ll^o 

[0 02 9] S/daTnL-CC^^rt^jlSit^-C. tt«=He. He 
-Ar He-Ne-Ar He-Ne-Ar-Xe]RS:^XtC>(t*^'^J| 
S>&ia'J^$n/Ca ^ilOJSm. He-Ar (0.01vol%) . He 
-Ar (O.OOSvolX) (OmWfiWiMXh^X. ^XtCHe-Ne 

(30vol%) -Xe(5vol%) . He-Ar (O.lvol%) . 
e. He-Ne (O.lvo1%) -Ar (O.lvol%) . He-Ne (O.lvo 
1%) -Ar (O.lvolx) -Xe (0.1vol%) . He-Ne (O.Svol 
%) -Ar (0.5vol%) lltC^bn/Co 

[0 03 0] $/c, ^^iiT^om^tt^^^^n^^ 

X. He-Ar (0.5vol%) ftll;tfX(DjSS« He-Ne (O.lvo 
1%) -Ar (0.1VO156) -Xe (O.lvolX) (OUSLtm^— 



(4) 



He-Ar (0.01vol%) WLMiJ :^(DW&ttCtt'<m^^('C * 

[003 1 ] Sffi. fiScaSEttHe-Ne (O.lvol%) -Ar 
(O.lvol%) . He-Ne (O.lvol%) -Ar (O.lvol%) -Xe 
(O.lvol%) . He-Ar (O.lvol%) VMi>i&< . '^X^tCHe- 

Ne (0.5vol%) -Ar (0.5vol%) ^ He-Ar (0.01vo1%) . 

He-Ar (0.005vol%) . JfisR^He. He-Ne (30vol%) -Xe 

(5voi%) m^cmt>tifco com. WLMmEi)mi&me 

-Ne (O.lvol%) -Ar (O.lvol%) <i:^ig(DHe-Ne (30vo 

1%) -Xe (5voi%) monwmmK(omf^\ttm5(NVi> lo 

[0033] 

mmommrjiism] 
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[03] *^?gCC<J:^ He-Ne (10vd1%) ]SS^:^X«:Sffl 

[04] *»H^(C<fcSHe.-Ar (O.lvolX) nmtf:^iU 
mbfcT" ^ :^y'u-<DW(M:^^^ h)l^n'^t^yyo 

[05] *^?«CCJ:S He-Ar (0.01vol%) jam:^;?^*!* 
fflL/c'^^;j^:/U-tSE*CDHe-Ne (30vol%) -Xe(5v 

[06] *^?flCCj: S He-Ar {0.01vol%) ]!SS:tfX?rS 

[07] S£*O350h-;UE:^JOHe-Ne (30vol%) -Xe 
(5vol%) ScS:y;^i*lfeMtCcfc -56501- -;UE*cr)He- 
Ar (0.01vol%) W(MiJ:^i^tl^tlU^bfC7' •< :^y^\y 



[02] *^?g(cj:S*!Bfi^Hefi!(m;yx*Sffll//c7=^^;^ 
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[01] 



— 11 

^20 
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X 



16 



V 

17 



18 
15 



n^W- 1 1 - 1 8 5 6 2 8 



m2) 




(6) 



«fI3¥ 1 1- 1 8 5 6 2 8 



m3] 
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[^5] 



I^^W-l 1- 1 85 82 8 
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